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INTRODUCTION
The restriction enzyme database, REBASE, contains information
about restriction enzymes and their associated methylases. Since
the last description of the contents of REBASE (1), 204 new
entries have been added including 5 new Type II enzymes and
4 new Type I enzymes. A complete list of these new enzymes
can be found in Table I. A total of 2103 restriction enzymes are
now known and include 17 different Type I specificities, 179
different Type II specificities and 4 different Type IE specificities.
Table II contains a listing of all prototype restriction enzymes
(Types I, II and m), together with their commercially available
isoschizomers and neoschizomers that cleave at a position
different from their prototype.
It should be noted that several commercial suppliers have
discontinued the sale of restriction enzymes since last year and
are omitted as commercial sources. These include Palliard and
BioExcellence, who are no longer in business, and Janssen, who
are still selling their old stock, but are not replenishing it. One
new supplier, International Laboratory Services, is now included.
The complete database is available in many formats including
the styles shown in Tables I and II, or as a flat file arranged in
fields that can easily be reformatted. Bibliographic information
from 2380 published articles describing restriction enzymes and
methylases is also available, including full abstracts. It is possible
to get regular monthly updates or specialized versions of the
database by electronic mail. For instance, files containing the
database in formats that can be used directly by the UWGCG,
IGSuite and other computer software packages are available.
Anyone who wishes to be included on the electronic mailing list
for these regular monthly updates should send a request to
roberts@cshl.org by e-mail. These data files are also available
by anonymous FTP from rna.cshl.org (numerical address:
143.48.1.11)
In forming these Tables, all endonucleases cleaving DNA at
a specific sequence have been considered to be restriction
enzymes, although in most cases there is no direct genetic
evidence for the presence of a restriction modification system.
The endonucleases are named in accordance with the proposal
of Smith and Nathans (2).
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Microorganism Source Enzyme1 Sequence2
Number of Cleavage Sites3






Bacillus pumilus NEB #711
Bacillus pumilus RFL1268 A.A. Janulaitis
Bacillus species 118 V.E. Repin
Bacillus species Al l D. Clark
Bacillus species APR91 D. Clark
Bacillus species B2I S.K. Degtyarev
Bacillus species JY391 D. Clark
Bacillus species RFL143 A.A. Janulaitis
Bacillus species RFL144 A.A. Janulaitis
Bacillus species RFL146 A.A. Janulaitis
Bacillus species RFL147 A.A. Janulaitis
Bacillus species RFL148 A.A. Janulaitis
Bacillus sphaericus 45 V.E. Repin
Bacillus sphaericus RJ*L1260 A.A. Janulaitis
Bacillus sphaericus RJrLl261 A.A. Janulaitis
Bacillus stearothermophilus NEB 547
Bacillus stearothermophilus 71 Promega #71
Bacillus stearothermophilus AU891 D. Clark
Bacillus stearothermophilus BS N.I. Matvienko
Bacillus stearothermophilus CP114 Z. Chen
Bacillus stearothermophilus CPW193 Z. Chen
Bacillus stearothermophilus CPW5 Z. Chen
Bacillus stearothermophilus H426 Z. Chen
Bacillus stearothermophilus JN1891 D. Clark
Bacillus stearothermophilus JN2091 D.Clark
Bacillus stearothermophilus JN791 D. Clark
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Number of Cleavage Sites-
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Number of Cleavage Sites3
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Microorganism Source Enzyme1 Sequence2
Number of Cleavage Sites3
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Microorganism Source Enzyme Sequence2
Number of Cleavage Sites3
X Ad2 SV40 OX pBR References
Unidentified bacterium RFL1299 A.A. Janulaitis
Unidentified bacterium RFL1302 A.A. Janulaitis
Unidentified bacterium RFL 1303 A.A. Janulaitis
Unidentified bacterium RFL 1304 A.A. Janulaitis
Unidentified bacterium RFL1305 A.A. Janulaitis
Unidentified bacterium RFL 1306 A.A. Janulaitis
Unidentified bacterium RFL1307 A.A. Janulaitis
Unidentified bacterium RFL1308 A.A. Janulaitis
Unidentified bacterium RFL 1309 A.A. Janulaitis
Unidentified bacterium RFL1310 A.A. Janulaitis
Unidentified bacterium RFL1311 A.A. Janulaitis
Unidentified bacterium RFL1312 A.A. Janulaitis
Unidentified bacterium RFL 1313 A.A. Janulaitis
Unidentified bacterium RFL1314 A.A. Janulaitis
Unidentified bacterium RFL1315 A.A. Janulaitis
Unidentified bacterium RFL1316 A.A. Janulaitis
Unidentified bacterium RFL1317 A.A. Janulaitis
Unidentified bacterium RFL1318 A.A. Janulaitis
Unidentified bacterium RFL1319 A.A. Janulaitis
Unidentified bacterium RFL1320 A.A. Janulaitis
Unidentified bacterium RFL 1321 A.A. Janulaitis
Unidentified bacterium RFL1322 A.A. Janulaitis
Unidentified bacterium RFL1323 A.A. Janulaitis
Unidentified bacterium RFL 1324 A.A. Janulaitis
Unidentified bacterium RFL 1325 A.A. Janulaitis
Unidentified bacterium RFL1326 A.A. Janulaitis
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Microorganism Source Enzyme1 Sequence2
Number of Cleavage Sites3
X. Ad2 SV40 <DX pBR References
Unidentified bacterium RFL1328
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FOOTNOTES
1. When two enzymes recognize the same sequence, i.e., are isoschizomers, the prototype (i.e., the first example isolated) is indicated in parentheses.
2. Recognition sequences are written from 5' -> 3 ' , only one strand being given, and the point of cleavage is indicated by an arrow (T). When no
arrow appears, the precise cleavage site has not been determined. For example, CtGATCG is an abbreviation for
5 ' C T G A T C G 3 '
3 ' G C T A G T C 5 '
For enzymes such as Sapl and Acil, which cleave away from their recognition sequences, the sites of cleavage are indicated in parentheses.
For example Sapl GCTCTTC(l/4) indicates cleavage as shown below
5 ' G C T C T T C N T ' 3 '
3'CGAGAAGNNNNt' 5 '
Acil CCGC(-2/-2) indicates cleavage as shown below
5'CCtGC'3'
3'GGTCG'5'
In all cases the recognition sequences are oriented so that the cleavage sites lie on their 3 ' side.
* *
A is Nb-methyladenosine. C is O'-methylcytosine.
3. These columns indicate the frequency of cleavage by the various specific endonucleases on bacteriophage lambda DNA (K), adenovirus-2 DNA ?!
(Ad2), simian virus 40 DNA (SV40), q>X174 Rf DNA and pBR322 DNA (pBR). In all cases the sites were derived by computer search of -*"
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1. * signifies that Dpnl and its isoschizomers require the presence of
6-methyladenosine within the recognition sequence GATC.
2. Recognition sequences are given using the standard abbreviations (Eur. J.
Biochem. 150: 1 - 5 , 1985) to represent ambiguity.
R = G or A
Y = C or T
M = A or C
K = G or T
S = G or C
W = A or T
3. The site of methylation by the cognate methylase when known is indicated
as follows. The first number shows the base within the recognition sequence that
is modified. A negative number indicates the complementary strand, numbered
from the 5' base of that strand. The number in parentheses indicates the specific
methylation involved. (6) = N6-methyladenosine; (5) = 5-methylcytosine;
(4) = N4-methylcytosine.








































New York Biolabs (4/91)
A Amersham (2/92) O
B BRL (1/92) P
E Stratagene (1/92) Q
F Fermentas (6/91)
H American Allied (1/92) R
1 IBI (6/91) S
K Takara (10/91) U
L Northumbria Biologicals Ltd. (10/91) V
M Boehringer Mannheim (9/91) W
N New England Biolabs (2/92) X
5. Bcg\ cleaves on both sides of the recognition sequence: 10 bases 5' to the
recognition sequence and 12 bases 3' to it on both strands. Thus the recognition
site is excised in a fragment, 34 base pairs long, with 2-base 3'-extensions at
each end.
6. EcoRII isoschizomers fall into two classes based upon their sensitivity to
methylation. EcoRII will not cleave when the second cytosine in the recognition
sequence is methylated to 5-methylcytosine whereas Mval will cleave such a
sequence. Isoschizomers of EcoRII that are like Mval are indicated by +.
7. Mbo\ isoschizomers fall into two classes based upon their sensitivity to
methylation. Mbol will not cleave when the recognition sequence contains
6-methyladenosine whereas Sau3M will not cleave when its recognition sequence
contains 5-methylcytosine. Isoschizomers of Mbol that are like Sau3AI are indicated
by + .
8. TaqU differs from other restriction enzymes in recognizing two distinct
sequences: GACCG and CACCCA.
Downloaded from https://academic.oup.com/nar/article-abstract/20/suppl/2167/2359022
by Cold Spring Harbor Laboratory user
on 08 November 2017
